Regulation of respiration and nitrogen fixation in different types of Azotobacter vinelandii.
The levels of the adenine nucleotides, pyridine nucleotides and the kinetical parameters of the enzymes of the Entner-Doudoroff pathway (glucose-6-phosphate dehydrogenase and 6-phosphogluconate dehydrogenase) were determined in Azotobacter vinelandii cells, grown under O2- or N2-limiting conditions. It was concluced that the levels of both the adenine nucleotides and pyridine nucleotides do not limit the rate of sucrose oxidation. Experiments with radioactive pyruvate and sucrose show that the rate of sucrose oxidation of Azotobacter cells is associated with an increase in the rate of sucrose uptake. The sites of oxidative phosphorylation and the composition of the respiratory membranes with respect to cytochromes c4 + c5, b and d differ in cells growth either O2- or N2-limited. It was possible to show that the respiration protection of the nitrogen-fixing system in Azotobacter is mainly independent of the oxidation capacity of the cells. The oxidation capacity intrinsically depends on the type of substrate and can be partly adapted. The maximum activity of the nitrogenase in Azotobacter depends on the type of substrate oxidized. Although the level of energy charge is somewhat dependent on the type of substrate used, no obvious relation can be derived between changes in energy charge and nitrogenase activity. An alternative proposal is given.